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Studying on a small scale of the hot and rapid processes of shaping metals 
by pressure. Remarks concerning the article by A.A. Ll 'iushin, correapond- 
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__US8R/Physics - Plastic flow Te | 
Card 1/1 : Pub. 85 - 2/12 | 
Author : Il'yushin, A. A. (Moscow) re ee . 7 
Title “Problems in the theory of the flov of plastic cubstance ovei | 
surfaces a 
Periodical > Prikl. mat. i mekh., 18, 265-288, May/Jun 1954 : 

. Abstract : Mathematically describes and calculates the plastic flow 


(finite deformations) of todies that postese thd form of 
comparatively thin-walled shells and that ‘have teen subjected 
to one of the types of pressure treatment. Stated that the: 
essential difficulties in setting up this ‘problem are the 
selection of the fundamental kinematic hypotheses and the 
hypotheses relating to contact friction on: rigid Surfaces. 


Institution : Institute of Mechanics, Academy of Sciences of the USSR 


Submitted March 8, 1954 
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 NIKIFOROY, Sergey Nixolayévich, ‘professor, ‘doktor tekhnichenkikh maak 
LIL'YUSHIN, A.A., professor, doktor fisibio~natimaticheskikh nauk 
“Perwanteit“ SECOMHOY, N.1I., professor, doktor tukhnaicheskikh 
nauk, retsensent: AYANAS'YRY, A.M., kandidat tebkhnicheskikh 
nauk, redaktor; TUMARKIN, D.M., inshener, redaktor; MEDVEDRY, 
L.Ya., tekhnicheskiy redaktor; YOLKOY, V.8., ti alchniicheskiy redaktor,. 


[Theory of elasticity and plasticity] Teoriia uprugosti 4 plastich= 
nosti. . Moskwa, Gos.isd«vo lit-ry po stroitel'stwa 1 arkhitekture, 
1955. 284 p. (MLRA 8412) 
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LEY3ENZON, Leonid Samuilovich, 1879~1951 (deceasad); IaLRASOV, he I, 
akadenik; TIKHONOV, A.N.; ereet dele’ SOKOLOVSKIY, V.¥.g GALI, 
LAs SHCHELKACHEV , V.u., cheskikh nauk; Sumi, Fehes 
doktor tekhnicheskikh nauk; GRIGOR'YEV, A.3., kandidat tekhnicheskikh 
nauk; SEDOV, L.I., akademik, redaktor;ZVOLINSKIY, JW. V¥., professor, 
redaktor}; ALESKEYEVA, TVs tekhnicheskly redaktorx. : 


[Collected works] Sobranie trudov. Moskva, Isd-wo: ‘dendentt nauk Sisk, 
Yol.4{ Hydroasrodynamica. Geophysics} Gidroanrodinamika, (eofisika, 


1955. 398 p. (HURA 8311) 
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LEYBENZON, Léonid Satmilovich, akademik; NEXRASOV, A.1., akaddadk: 
TIKHONOV, AN. ; IL'YUSHIN, A. A.: SOKOLOVEKIY, V.¥.; SHCHMLXACHEY, 
V.N.,doktor tekhnic $ THEIIN, F.A., iloktor tekhni- 
cheskikh nauk, redaktor; QALIN, bile GRIGOR‘YSV, &.S.5 doktor 
tekhnicheskikh nauk; CHARSYY, LAs, doktor tekhnicheskikh nauk, 
redaktor; ALEXSHYBVA, T.V., tekhnicheakiy redaktior, 


[Collected works] Sobranie trudov. Moskva, leader Akedendi neuk 
SSSR, Vol.3.[Petroleum engineering) Nefteprosyelivaia: meichan i ton 
1955. 678 p. (MERA 8:10) 


1. Chlea-korrespondent AN 88SR (for Mkhonov, J1'yushin, Scko- 
lovekiy ana Galia) 
(Petroleum engineering) 
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Ti'yushin, Ae A. 


"Complete Plasticity in the Process of Flow Between Rigid Bubfaces, faves ith 


Sand Banks, and Several Applications", Ma 
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Card 1/1 Pub. 85 - 3/16 

Author : Il'yushin, A. A. (Moscow) i 

Title 4 ty in flow processes between rigid surfaces, analogy 


with a sand embankment, and certain applications 
Periodical : Prikl. mat. 1 mekh., 19, Nov-Dec 1955, 693-713 


Abstract : In pressure working of metals flow of the plastic substance occurs in the 
form of comparatively thin Jayer between two moving rigid surfaces, 
and the obtained article is a sheet or shell of conitant or variable 
thickness with profiled local ribs or bulges. In an earlier tork 
("Problems in the theory of fluw of plastic pubstince along surfaces - 
ibid., 18, No 3, 1954) the author set up mathematically the generil 
problem of flow of plastic substance along durfaces and obtained 
simplified equations and 4 number of concrete reaults, the main one 
being that in these procesees the internal tangential stresses in the 
layer turn out to be small in comparison with the norm stresses (so0- 
called conditions for complete plasticity) and that the transverse 
velocities of flow of particles in an elementary hormal column of 
height equal to the layer differ but little among themselves and can 
be considered identical (so-called kinematia nerafition). In the ‘present 
work the author develope these ideas. Two ref.: QB. Ye. P. Unksov, 

“Inzhenernyye metody rascheta usilly pri obrabotke metallia davleniyem 
(Engineering methods of calculating forces fn working of metals by 
pressures], Machine Press, 1955 


Submitted September 5, 1955 
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IL'YUSHIN, A.A., prof. 


(Program in the theory of elasticity; for the Machanics-Msthematics 
Faculty) Programma po teorii uprugosti dlia mekhaniko-matonetiche- 
skogo fakul'teta. Spateial'nost! - mekhanika, 1056, 2 p, 

(MIRA 11:3) 


1. Moscow, Universitet. 
(Blasticity) 
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SOV/137-58~-10-21521 


* Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p152 (USSR) 


r AUTHOR: Il' yushin; AVA. 


TITLE: Some Approximate Solutions of Problems of the Theory of Plastic 
Flow (Nekotoryye priblizhennyye resheriya zidach teorli 
plasticheskogo techeniya) 

PERIODICAL: V sb.: Inzhenern. metody rascheta telkhnol) protsesspv ; 
obrabotki metallov davleniyem, Moscow" Leningrad, Maishgiz, 
1957, pp 20-33 Sa 


ABSTRACT: The problem of deformation of a layer situated between two 
rigid surfaces is analyzed. This problem mul be likened to 
problem on the deformation of a layer of a "hard" fluid. In | 
setting up equilibrium equations, the following simplifying 
assumptions are introduced: 1) The normal pressure, py. is 
uniform along the contour of a section pirallel (tangentia ) to’ 
the surface of contact with the tool in a certain small region; 
2) in a section perpendicular to the contact surtace the spec~ 
ific pressure, p, on the surfaces of contact with the tool 
exceeds the p, by a value equivalent ta o,). 3) the p 

Card 1/2 diminishes in the direction of the flow of material; 4) the 
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SOV/137-58-10-2152) 
Some Approximate Solutions of Problems (cont. ) 


tangential stress on the surface of contact with the taal. has ia value of 
Teontact = %, />. The equilibrium equation is set up in curvilinear a 
dinates on a plane passing through the middle of the layer of material. 
complicated, non-linear, partial differential equation ig obtained. To ditedt 
a simple soluticn, use is made of an analogy between the contact pressures. 
and the ordinates of a sand fill. Examples are given for computation of non- 
plane plates with curvilinear surfaces, By employing the process of railing 
of threads as an example, the author examines the conditions for filling in | 
of metal and the relationship existing between the pressure and the complete- 
ness of thread formation along the length of a bolt. Also exarnined are two: 
instances in which the process of machining of metal is affected by the heat 
exchange between the tool and the material being subjected to hot deformna-. 
tion, namely, when there is a temperature drop between the tool and the 
metal of the workpiece and the influence of friction on the amount of heat 
produced during operations involving an elevated strain rate. 


1. Plastic flow--Theory 2. Mathematics-~Applications - Vv. O. 
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Creep of austenitic steel in the case of complicated stress states, 


means of the theory of creep which represents a habe * 

development of the theory of flowofTl'yushin A.A. (Ref.3), 

Malinin, N, N, (Ref.4) and also of thé theories of 

Soderberg, C,.R. (Ref.5), Marin, J, (Ref.6) and 

Odquist, F, (Ref.7), On the basis of a munber of special 
experiments, Bailey, RW. (Ref,8) recommends a different 
formula for calculating three-dimensional ereep, whilst 
Johnson, A. E, (Refs.9 and 10) recommends another fornula, 
Eq.(1) contains only two constants A. and n,which can 
be determined from creep tests in tension,’ The formula of 
Bailey contains s larger number of constants, which have 
to be determined from creep tests at a different stress 
state, whilst the equations of Johnson are more cuxsbersome 
and less convenient for practical calculations, Creap 
tests,carried out by Bailey and Johnson (Refs.8-10),in 
tengion and in torsion on.thin walled tubular specimens 
fundamentally confirm the here expressed views. Howaver, 
the duration of these tests was only 15%) hours which. is 
not long enough, In this paper the rezults are described 
of long duration creep tests under complex strese 

Card 2/6 conditions at a teuperature of 600°C, The experiments. 
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were cffected in © ppecial test rig deteribed in earlier 
work (Ref.11) in which 32/20 tubes (as shown in Fig.l) of 
current industrial manufacture were subject to the effect 
of e constant tension and a constent torsion orient, The 
specimens were mede of austenitic steul with the 
following composition: 0.0% C, 0.76:lln, 0,36% Si, 
0.010% $, 0.018% P, 17.16% Cr, 10.GB% M1, 0.07% Ti. ‘Tha 
heat treatment consisted of annealing for thirty sinutes 
at 1100°C followed by cooling in air (nustenisation), each 
specimen was subjected solely to 4 single axperinent with 
a constant ratio of the tensile stressen, d, to the 
torsion stresses, t. The following 17 to o ratios | 
were chosen: t/o = @, 2.0, 1.0, 0.6, 9.5, 0.4, 0.3, 03! 
for each t to o ratio at least two specimens were | 
tested. The duration of a single test denended on the | 
nagnitude of the applied stresses; in each case the 
experiments were continued until the steady state second 
section of the creep curve was reached, Most experinents 
Jasted 1500 to 2000 hours during which uswilly a constant 
creep speed became established, ‘This duration is also 
adequate from the point of view of cvdrcoming the period 
6 of most intensive ageing. Some experiments lasted less 
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than 1000 hours, namely, in the case of stresses at which a 
transition to the third stage of creen obviously took 
place, The results are entered in Table 1 and graphed in 
Figs.2-8, The experimentally determined values are 
compared with values calculated by means of By.(1) in 
Table 2, p.9; on the average the experimentally detemained 
ereep speeds are 2,5 to 4 times as high as the values 
calculated by means of £q.(1). Tne authors of this paper 
propose using for the sane purpose Bqs.(6) ani (7), p.5. 
The authors arrived at the following conclusions: 
1. The experimental results confirm the applicability of 
the creep theory which is based on the theory of plastic 
flow for describing the process of steady state creep for 
durations up to 2000 hours, 
2, The stress calculations for components opersting under 
creep conditions with a complex stress stati¢ can be 
effected on the basis of creep test results in tension but 
it is necessary to improve the accuracy of the oxperinent- 
ally determined calculation coefficients for cach group of 
materials under consideration, 
3. A naterial which is under creep stress conditions in 
Card 4/6 tension and torsion generally sas a with the criterion 
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Creep of austenitic steel in the case of conplicated stress states, 


of plastic flow of Hankey. However, tha relation 

vy, « F(t,) is not entirely fulfilled since the tension 

atta torston curves are not identical in octahedric 

coordinates, 

i, In the case of low creep speeds, the most accurate 

and theoretically the most justified 14 an exponential 

dependence between the speed of creep dnd the stress, 

This relation is correct for all the investigated types 

of stress states, The speed of steady atate three- 

ea RIC creep should be calculated in acvordance with 

Sq. ode 

54 For’ the tested austenitic steel IX18H9T, the power 

dependence between the creep speed and the stress for a 

temperature of 600 C approximates satisfactorily the 

exponential depende jde rangy of creep speeds 

(from 10 4%/hr and higher) and, therefore, the exponential 

dependence can be used for practical calculations since 

4t is simpler and more convenient, 

6. Creep tests of the austenitic steel 1X18H9T in tension 
did not confirm the assumption of coincidence 

ro) in stresses and the main axes 

of the deformation speeds over long poriods. In the 
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Creep of austenitic steel in the case of couplicated strese states, 

case of non-uniaxial stress states, a redistribution of 

the main creep speeds is observed whereby the creep : 

speeds in the main directions V, and ¥, are equalised 

and the creep speed in the third~main dir ection, Vay 

tends to become zero, 

7. Under conditions of long duration tests, the creep 

theory, which is based on the assumption of isotropic , 

behaviour of real commercial alloys, requires: corrections 

which can be established by studying the physical nature 

of creep in the case of complicated stress states, 

There are 2 tables, 8 figures and 12 refarences 
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AUTHOR: TIl'yusbin, A.A. (Moscow). . 24—2-10/28 


TITLE: Certain problems in the theory of plastic flow, 
(Nekotoryye voprosy teorii plasti.cheskogo becheniya) . 


PERIODICAL: Izvestiya Akademii Nauk SSSR ‘Otdeloniys Tekhnicheskikh 
Nauk, 1958, No.2, pp. 64-86 (USSR). : | 


ABSTRACT: The paper, read at a commemorative s¢ssion of the Soviet 
Academy of Sciences, reviews the foundations of plastic 
flow theory. Choosing the Buler approach, the basi¢ 
equations of the plastic flow of metals are stated, The 
variation of density depends mainly on the pressure, The 
proposition, whose verification was ebtablighed by the 
author ("On Lhe Relation Between Stresios and Small 
Deformations in the Mechanics of Continuous Media", 
Prikladnaya Matematika 1 Mekhanika, 1954), is made use 
of, by which the principal axes of the shear deformations 
and stresses coincide, Prom this follows on exprossion 
for the elementary work performed by the stresses acting 
on a unit volume of material, ‘The degree of deformation 
4e a scalar quantity which determines this elementary 
work together with the relative variation of volume, Of 
basic importance are two relations expressing the scalar 

Card 1/5 quantities of mean pressure and shear stress in terns of 
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Certain problems in the theory of plastic flow, 24—2-10/28 


the change of volume, the temperature, the degree of 
deformation end the time, These relations, in the form 
of functionals are the equations of stiate of the material, 
They are a field of study in the physics of solids with 
many gaps in present knowledge. In the press-forming of 
metals, large shear deformations are issoc.ated with 
temperatures below 1,000 C and pressules ard limited by 
press capacity, The degree of deformation in these 
conditions far exceeds thermal volume changes or those 
due to phase transformations, The pressure functional 
is then replaced by the relation expressing incompréess- 
ibility. The other basic equation of state has a 
generalised simplified form Bq.(1.18),. Ite particular 
forms are derived from simple tests, o,g. the tension of 
cylindrical specimens, Typical groups of such relations 
are stated, of which the most important is Bq.(1.21) 
when the degree of deformation is large and important, 
Eq.(1.22) when the deformation is small and the rate of 
deformation unimportant, and Eq.(1.24) when the degree 
of deformation is unimportant, Finally, the case of 
creep is typically represented by Bq.(1.28). The general 
Card 2/5 equations of plastic flow are set up for the case when the 
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Certain problems in the theory of plastic flow, 24 2~10/28 


velocity head is everywhere below the minimum shear stress, 
At the highest temperatures of 8 eel forging with yield 
stresses in the order of 2 kg/mm*, the conlition 1s 
fulfilled below deformation rates of hunireds of m/sec. 
The complete system of the equations of motion and 
boundary conditions of preesee flow (namely Eqs.(2,3), 
(2.8), (2.9), (2.10), ¢ .11) and (2.12)) 16 the analogue 
of a corresponding system of equations in the theory of 
small elasto-plastic deformations, Trom this analogy a 
theorem is derived leading to an experimental solution of 
plastic flow problems by the direct heasurement of elasto- 
plastic deformations, For example, the steady-state creep 
of complex components under compound loads can be studied 
by measuring the elasto-plastic deformations of a sinilar 
body at normal temperature, A variational theorem, 
Eq.(2.13) distinguishes the true solution and nakes 
possible the application of the Ritz method to approximate 
the solution of complex problems. Referring to the works 
of V. Prager and F, Hodge and of V. V. Sokolovskiy, the 
solutions of some three-dimensional problems are 
discussed, 

Card 3/5 1, The flow of a thin layer between rigid surfaces. 
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An effective lubricant or coating reducing the friction 
in the hot forming process proportionally. reduces the © 
required power of the press, . nh @ 
2, The forming of thin cylindrical 7 opeeea s pepemeare 
ribbed shells) by extrusion from a prismatic pressure © 


cylinder through a die slot, An appropriate cross~ 
section of the cylinder is sought to yield the lowest 
extrusion pressure and to achieve constant wall thickness. 
The sand heap analogy is used to visualisa the extrusion 


process and is shown to give valid sdlutions to the 
problems set, ‘The flow of a plasti« layer between rough 
plates accompanied by heat exchange ja examined when the 
shear resistance of the material is assumed to depend 
solely on temperature, The thickness of the boundary 
layer practically "frozen" onto the plates is to be found, 
The proposition is advanced that of ali the kinematically 
possible flows, the real boundary of: the frozen layer is 
distinguished by the condition that the power consumed to 
maintain the flow is a minimum, Thin proposition is 
considered generally valid for all problens of this type. 
The boundary of "freezing" is determined from an inplicit 
Card 4/5 equation (4.41). 
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Certain problems in the theory of plastic flow, 


There are 7 figures 
13 Russian, 1 English 


SUBMITTED: October 5, 1957, 
AVAILABLE: Library of Congress, 
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AUTHORS ; Il'yushin, A. Ae, Corresponding Member, Avademy of Sciences, 
ia3H, Lensxrty; V.75., Candidate of Phyaival and Mathenatical 
Sciences 


TITLE! Scientific Foundation of Dursbilftyana Plasticity of Solids 
(Nauchnyye osnovy prochnosti i pisstiohnosti trerdykh tie1) 


PERIODICAL: Vestnik Akademii nauk SSSR, 1958, Ne 6, ppe 49 - 55 (vsS8R) 


ABSTRACT : Mechanics is to be considered as ome of the most important 
developmental foundations of enginewring) Many xecent achieve- 
ments in the field of physics were tendered possible only 
due to mechanics. Many academic and: scientific branch institutes 
of investigation, as well as universities work on the solution 
of the problem of solidity and plasticity. Soviet Science 
achieved important successes in this field. In spite of this 
fact science ia not able in its present state to give 4 
satisfactory answer to a series of ‘important probleas of 
engineering, industry and natural aolence, The inguffigient 
working out of the theoretical problems of netalworking by 
means of pressure, as well as of the mechanian of netal de- 
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formation from the semiproduct to the finished product under 
various thermo-mechanical conditionn may be given as example. 
The backwardness in this field makes the ‘process of the. 
production of metals and alloys with required thersio-me¢hanic~ 
al characteristics difficult. 3 main trends may be outlined 
with respect to the working out of the solidity~ and plasti- 
city problems. The working out of formulae dealing with the 
conneotion between atreases, deformations, time and temperature, 
as well as the determination of the conditions of destruction 
of solids, both under singuler and ropeatied atressed ard the 
first and most important line to be xloterinined. The ‘second 
working oyole deals with the general ethoda of solving the 
mechanical problems of a deforming solid, the working out 

of the theoretical foundations for the engineering calculation 
methods for solidity and stability and deformability, as 

well as the experimental methods of the iInvestigatian of 

the solidity of structures, machingd and iplants. The oal- 
culation of the stresses occurring during welding may be 
designated as conorete technical task. The third cycle of 
investigation deale with the physical moohanians of the 
deformation of solids, The theoretidal ani experimental in- 
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Cadres in the 
intensified, 


stands aruring apparatus 
must also be t. The extension o ional 
scientific contacts, especially on £ experiment- 
al techniques, is also required, : 


1. Solids--Deformation 2. Plasticity~.Theorly 
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PHASE I BOOK EXPLOITATION SOV/3041 
_Il'yushin, Aleksey Antonovich, and Viktor Stepanovich Lenskiy 


Soprotivientye materlalov (Strength of Materials) ‘Moscow, Figmatgiz, 
1959, 371 p. Errata slip inserted. 15,000 copies printed, 


Ede: I. Ke Snitko; Tech. Ed.: S. Nw Akhlamov, 


PURPOSE: This textbook is intended for students in advanced courses 


on the strength of materials 


COVERAGE: This book deals with the following topicis; 1) funda. | 
mental concepts of deflections, internal Stressea, deformations, 
actions of internal forces, and the process of loading a smal'l 
element of a solid body; 25 the basic mechanical properties of 
s0lid bodies, such as elasticity and ideal plasticity, flow, 
creep and relaxation, viscosity and dynamic strength, and fatigue 
and failure; 3) basic kinematic and geometric hypotheses in- 
tended to simplify the mathematical statement of: problems deal-~ 
ing with stresses, deformations, displacements, and failures of 
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solid@ bodies susjected to external effects, as well 48 the basic 
equations and methods for solving problems of deformation and 
strength of bodies. According to the author, the methods for 
calculating strength nted in the book differ 
from the stricter ry of elasticity and 
plasticity. 4 of a kinematic 
and geometric character have beén No personalities 
sre mentioned. There are no references. 


TABLE OF CONTENTS: 

Preface 

Introduction 

Ch. I. Stresses and Deformations 
1. Structural characteristics of materlalis 
2, Internal interaction of particles in ai body 


3. Investigation of the state of stress at a point 
i. Principal normal and tangential stresses 
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5- Stresses on elementary aotahedral araay 

6. Deformation of the vicinity of a point: 

T+ Action of internal forces 

8. External forces = 

9. Conditions of equlithrium and the Beneral method 
for determining stresses, deformations, and: de- 
flections in a body 


Ch. II, Elastoplastic Deformations of Bars 
1. Mechanical properties of various materials 
2. Effect of various factors on mechanical’ properties 
3- On the mechanism Of plastic deformation 
4. Bars of varlabie Gross section, Mathod of elastic 
BOlutions 
5. Systems of bars 
» Calculation of trusses 
E Resistance of a material to shear 
* Torsion of a round par 


Strength of a bean under combined loading 
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AUTHORS: ILtyushiny A.A., and Ogibalevs ‘(Mosnow) 
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: ait : 
TITLE: Action of High Pressure in Strenathands Hollow 
___ Cylinder ™» | 
PERIODICAL Izvestiya Aeademis, nauls. gggR, Ovdeleaiye. tekhnighessi«n 
nauk, Mekhanika 4 mashincs troyentyies 1959, lr Gi: 
pp 110-112 (USSR) ; ee | 


 gpsTRACTs The flow limit (£3) for metals unde! rydrastatic presgure 
(o) is given by. oe hee oe eclnes, aig et | 
to wagigee te Teer, ll 


whrere og is the flow limit in sheat 
Assuming 4 linear approximation, 
be written 
g(a) = 1 (0/0) (a 29) 

where 6 stant. the sykution of Lamé's problem 
for a tube under the influence of jutemnal press leads 
to expression (3) for tne nydrostatiie pressure an 
the maximum shear stress. Thea aprng thiaxling coat 
is defined as the ratio “ 
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Action of High Pressure in Strengthening a Hollow Cylinder 


where p is the internal pressure unier which flow bee 
at the internal surface of the eylindar, Weihe the vances 
approximation, an expression (Eq 16) is obtuined for 

in the case of the hollow eylinder; mumerical 
Substitution in this expression with b/a = 6 = 2.71828 

b = external radius of the tube, a ™ internal radius) 
and 5 = 0.3, leads to the value 1 = 2.2%, The 

Card trengthening effect in this case is therefore 


3/2 substantial. 
There are 1 table and 2 Soviet references, WY 
; SUBMITTED: June 29, 1959 
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PRISE I BOCK EXPLOIT#TION — BARE 


d.1 &. A, Aiuhaylov; Compiier: YV. ¥. Pedoror; Ba. of 


yeas isming Bouwe: Ye. %. Kiyeues feeb. EB4.3 I, 5. Rovichkowa. 


TEZ. AATIPICIAL PLAAET. PIRST ROCKET CH 
TEE ROOE 


TASS Information. On the Lewnthing of & Space Recuet 
_ te the Moen (semeery 13, 1959) 


Candséate of Physics) end Rathezatical 


Active Neuter ef the Academy cf | 
: ee UerSSk. Artifieial Kerth Sateliites end tae | 
. Problen ef Outer Space Plights [May 1959} 259 { 
i 
| 
| 
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| prem e Doctor of Physical and Metheratics) 
tences. Lauebing of Space Rockets and Astroncaical 
Protleas {Rareh 1959! 


TASS Inforeation. Launching of a Space Rocket to the 
Boom by the Soviet Union (Septenter 13, 1989] 
This Is tne lannik Was Plying: {Ievestiya 
is 77) TF cies, gstatlaah becaa te smter* 
Masezich,’_.3,,, Doetor of Mrysical and Mathematical 
Seiences. Pros the Earth to the Moon [September 15, 1959] 


3 + Doctor of Physical and Matheratical 
aaa the Artificial Comet (September 15, 


s. Sere 


Shistovekiy, XK. M., Candidate of Physical and Rathe- 
_Waticat-Setemws. a an Outer Space Course 
[Septeader 15, 1959] 


anna he A. Corresponding Meaber of the Acadeny 

of Sciences the Puture = Manned Flight 
USepteader 17, 1959] : 

eee 2nd. Candidate of Medical Sciences. Prom 

to the th [Septemder 20, 1959} 

TASS Information. Pirst Results of Launching the Space 
Roekst te ths Moon (September 21, 1959] 
Viret Flight te the Noon (Prevds, Septender 22, 1959) 


Scdiaieiaer teeter Ra TT TOT 


ween 


CIA-RDP86-00513R000618530001-7 
ENA REDCTNGESTE LAEGER OEY PE PL ESS REBT ERS) SREY Cd Ee 
CIA-RDP86-00513R000618530001-7" 


Hey tee eae a 
Faas) Vy Brits 

qi : 

Tae aia 

alta & BAER 


ores Pmertete anre @ Aner. eh w 
~ *(Saque) potash pind flere) staees ee TK 


ale KR 
z 
| Hg il 


: APPROVED FOR RELEASE: 04/03/2001 


OPRTTS Steg eiacoeg YRC Oe UY 
VETS MITTS 8. 


Par orstersl torre vrevetp-carTTe OR OTIsLReLERTO._D UES 


*£atstevpl ye mom ow ut epee 
soptiaysd Tweet Tie ome Wy t(yeuderart) asesweun “g’ oy 78 
t 


eT TOO SOT IFIOMS a 

Cavepe feng UE CwTIOPENS UT CETNES PER eotsems GsTeseRtuES 
THORS 52 TMRTENCT, OW E(VAEINT ONT) ELUTE EMT GST 

Bet 0 Atm Baw etre ou 


TOTS STReuan 

> comenst og) 1 Eyes eTéereeres TUTIUS SEAS Sree 
oo conmnbs om Deyaqes ge peqee Bw T{aeesin) Peewee ee eke 

couerd sereSuriees 

Sut Loca © pen pel etlemtal suscuws teeny amen wep 
Tea) steryT=we pees oq tipesbeyen) eeerpea se) a 9X 


"APPROVED FOR RELEASE: 04/03/2001 
EAI ES ST EAT RE] ETE 


whet » Leow om we were potion 5s. 5a NO se 
(satueqoam paqred °08, Gea f - ‘ 
Téay pee Te Asoegy Jo ssaiued vojyon-ity ast ow; ae pevone AO DEK 


CIA-RDP86-00513R000618530001-7 


us 
mz 
"ER 
et 
eT 
wt 
ss 
4@ 
ow 
ub 
OL 
os 


"APPROVED FOR RELEASE: 04/03/2001 


" 


a § 


F: 


4 


veartaeg so frargyy vue 


Shwe sanity eras on iene. Eee 
_™ sEnwieier eTytatey ze perves ony Je wrreerisey io 


contest. 

Fre Carnes oye 30 owe ahs Se UeTnTep BTutadomg “Eid “ise 

yeor srureesery enetine 2rreepeseTy S33 SHEPE SET 8 FSS 

Viel aemereien Sum we Poy FUT 

re, qencesy cya Fopre, wierjcang co street stSonene oe 
SE ee eee ee "a7" 

; Sciiand deests per ere ot mss 


srree Pwsiere 


x 


DSP: Serer 3s wires teersereme | _ 
away epteese eft pest*ceer lt 


© equmeng Suppowy Fo cose Tetscats os COST 


setsAariez W{CTITE Tig YZ 9 ork Saseeaa Sirearte Tene 
Pejeceaz fq Powew sewsaryg Jo WHET 


TOTTI £q PeLETTe, EETPEE Terai 2 a3 expense = y — 
Ming IMarEST 
£q tree Teeprpes {> paver 8 30 Prive am ap 3°% “ast 


oy yondag epoyg TeNQ=ang se Arras ime 


3m Ct; 
SyseecE oxy yoaler searis STG suTENNS se Mestinmes “Ws “asing ; 


anc Tey 
2m SUTAat, OTE UT Sent BETTE eeThe Je sesame o APW Vac 


seatog CMetag oF pelef CR seraepne be epee Se. 
| 203 FRET TeTReTre Je DOTIETTety °4°, ‘NCTE 


amu fy ewe Poputersg SO werenzz oe3 1D “at Bent. 


*oatzrure ony 


30 390m SreGsnoes sscuatasag “REE are Sera civsesset 96 STA weet 


Ge poe ‘ezepotatet porrtie ‘ezceuyhas ans popesyes es xeeq ST OEM 


wmneNe EV UTE POG Laoperety “wa 


Seence Sept, 30 -pg laoparnty “mw °a t°pE [ese MN “Nf 7E deag 


Gumpert ‘acco (Lz 9 fea “wor eTTOO FetemTiey) Lz os “xTesge Lfureceqeey 


weenupat eepten coo’z “fotze “Oost “Ecos EY 


Pte NAT Eos Aree elmspery 


lo-w-zt/as 


cont /son + MXZVCIOWEEE BOOK I SVE 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000618530001-7 


eae eb aT yl oss ee ee eee ELSE Ai {! | te HELE TERRI gt HG ; ad : me beet yt 
UCN cE P Leg E73 Ua HASTA BAREIED PAR EEL TR tone LE CLT HUSTLER RAT ETE HEGEMETI ERO SEE EMIS Cod taht eat de ie Peete A sina 
4 Se eat a EB rc a gid ie | 141 3H pea , WED sir TH 


i 


Nemes ILYYUSHTN, A, A aie J pd 
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Title : ‘Corresponding Member of the USSR Acadeny ol! Scldniogs 


Retarko : As A. IL'YUSHIN is the author of an artidli entitled tahoad of tle 


ie the Flight of Man" dealing with thé ‘irepataliona of sandis 
a human being to the Moon, fen ig 


Source + M: Stanteii v Kosmose (Stationa in Outer Space), 4 oollect.da of 
articles, published by the USSR Academy!of Sdidnces, Konkva, | 
1960, with foreword by Academicians A. ill. Nesiniyanov ani A, 
V. Topchiyev, p. 280. 
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"On a Statement and a Solution of a Three Dimensional P 
- rdblem of t 
Nonlinear Elasticity Theory.” we = 


report submitted for the Xth International Congress of Appililed Mechanics 
Stresa, Italy, 31 Aug - 7 Sep 60. a , 
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s/040/60/024/04/08/023 
eee OMAP GIR 
~ AUTHOR: Il‘'yushin, A. A. (Hoscow) ae 


TITLE: On the Increase of the Plastic Deformation ard on the Flow 
Surface 


PERIODICAL: Prikladnaya matematika i mekhanika, 1960, Vol, 24,- No, 4; 
pp. 663-666 


TEXT: Let a body be balanced under the influence of the sylitem of : 
forces Qe Now let the body be slowly exposed to an aiiditipnal system 


of forces A % which then is slowly removed. The merc don on the 


(with respect to the variation of forces) closed cyclw of the system | 
Q, is positive according to Drucker (Ref.1). The author of the - 

presefft paper investigates the rigorous theoretical cpncluidons of 
this postulate of Drucker. He states that the convexi'ty of the flow 
surface and the coincidence of the normal of the flow surfnoe with the 
vector of growth of the plastic deformation in general do not follow 
from the above postulate. These properties are valid only if under 
arbitrary load the plastic deformation proceeds withont obvious 
‘variation of the elastic properties. Gonerally it follows from the 
_postulate of Drucker that 
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sabre ha eer haat ba 
: C 114 
On the Increase of the Plastic Deformation and on the: Flow Sarface 


P 
(10) on + (€)'F eGegraat  , 


~ 


upere 6’ is the stress, f( 6) = 0 the equation of the | flow iourface, 
the plastic deformation, ds = |a®{ ana (€)! tha derivative of ° 
the matrix of the coefficients of elasticity, . 


There are 2 refercnces: 1 Soviet and 1 American, 
SUBMITTED: April 2, 1960 
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tiprugo-plast~ 
Blastoplastic deformations of hollow oylinidrs) 
meg deformatsii polykh tailindrov. Mosicya, Inil-vo0 Mosk. 


unive, 1960. 224 pe (MIRA Mish) 
(Flastic plates and shells) 
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D2 *) : 
BI, 2200 Lae 
AUTHORS: Il'yushin, A.Ac, end Ogibalov, P.M.’ (Mascow) 


TITLE: Hardness of a thick walled oylindrical she¥2 and a 
hollow sphere under the influence of radiation 


PERIODICAL: Akademiya nauk SSSR. Otdel#niye tekbnicheskikh nauk. 
Inzhenernyy sbornik, v. 28, 1960, 134 ~.144 ; 


TEXT; Irradiated soliss exhibit voiume §eformation ( and changes 
in elastic and plastic propertiss. A neutron passing through a 
crystal lattice causes tharmal or disiovsation effecta, and in case 
of neutron nucleus interaction produces fission. A homogensous isp- 
tropic body occupying a semi space z sO ia considered. If the 
intensity of a normal neutron beam of 2 mean energy on 2 = 0 is 

I, n/em* seco, then at 2 = const. 


I(z) # 1,078? n/om?» gea. 


where pe on ea p/a) 
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Hardness of & thick cus 


and is of the order on” sna@ anera Yo effective mackear cross) 
section, p = density, A ~ atemis wetant, A+ Avigadrols number, 


ny ~ Member of nucies | eto AP 0, $e iaderenaeike of .lme thet 


2 ce R™, 7 (3) 
1, t on irradtai.ion, the elagiicte 
ee Wo 4 hardaags atid srieas sthresd 
At re 
2 


It has been shown 2xverimenta 
ty moduiues change is 1.5 ~ ¢ 
values are affected t+ 4 grea 


4, Por a sulid with a plane 
surface, the numbsr cr nenire : 


cha “depen @ in time tis 
{nyt} ou avs He : , | 4) 

and hence o = w (2) and G = G(r). If t- ie aseufied vhat G = G(nvs ) 
on = oe (avt), then 


re ‘ eps, [ser ey Be 
G = G(Ne iy Ne }i 
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8/508/60/028/000/010/022: 


Hardness of a thick ... D237/D305 
~p(s-0) eS ey 
ee ns (8) 
and for the hollow sphere ‘ . - 
: -p(r-a) 7 a. 
H, = Bye i ee Seek (9) - 


Using the theory of elastic sheQle the author then obtains intiensi- 
ty of deformation ey at the distance z from the inner surface as 


2 i eee 
= ve V PL = 22P., + 2P, 2 (12) 


and stress intensity Bat 
o, = 3Ge, Bs (13) 


x? Pex are known quadratic forms for g: and x. If the 
atream N is incident from the direction @® the inner: surface 2 = 
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Hardhess of a thick ... 5/3 oars 5 i /030/ 


= + 3 where h = thickness of the shell, then tor ‘the ‘Layer ae 
const. 
. Wh - 2) es 8 i. 
N= Ne 3 (14). 
and by (7) —_— = 
~a(B - 2) erent oe 
T= o(N,) - 3Ge, = o,[Ne ]- 2V3eVR, ~ 22P, + 2°P_. (15) 
Let p ve a load parameter and : 
e= 2 Soe 
FR = p P 9 Py = p B, Pay = Text | (16) : 
Then : 


h 
: “HZ - 
Te o,[Ne e se ~ 2350p VP, - 225. i 2k. 
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Hardness of a thick ««- D237 D305 


and T = T(a, By 23 p). The problem of finding the value of py» for 
which flow occurs,i.e. o, = 0, at any point of the shell M* (z = 
a -~4 


= Zur @ = Oys 6 = §,) is then stated and the solution when r g 
Oo, is 
oy (Ny) 


Se ee 
2VaGVE - 2, F,+eP . Phy 
Yor M” on the surface z = + h/2 the problem is polved by putting | 
W = 0. A hollow cylinder is considered next, whose inner and outer 


radii are a and b respectively, subject to radial outward directed 


radiation N, resulting in the inner pressure pe, p id sought, for 
which a plastic deformation first occurs. G ia assumed constant. | 
There are 4 figures, and 14 @eferences: 10 Soviet-bloc and 4 non+ 
Soviet-bloc. The references to the English-language publications: 
read as follows: Snyder, @oufeld, Disordering of Solids by Neu- 


tron Radiation, Phys. Rev., vol. 97, no. 1636, 1995} He Kierstead, 
Cara 5/6 | yi 
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